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1. GEOLOGICAI SOCIETY OP LONDON.—December 7,1870. — Joseph
Prestwich, Esq., F.R.S., President, in the chair. The following
communications were read:—1. "On Fossils from Cradock and else-
where in South Africa." By Dr. George Grey. Communicated by
Prof. T. Rupert Jones, F.G.S.

From the Karoo-beds, Dicynodont fossils and the jaw of a reptile,
EsthericB, and some coal and coal-plants (Lepidodendron, Sigillaria,
etc.), were the chief specimens noticed by the author. Some Stig-
marim from the old Coal of Lower Albany, and gravel and miscel-
laneous minerals from the Diamond Fields, formed part of the
collection.

2. " On some points in South-African Geology."—Part II. B;
G. W. Stow, Esq. Communicated by Prof. T. Rupert Jones, F.GS

This paper commenced with a detailed account of the Forest zones,
coal, and other strata of the Karoo formation, as seen in sections
in the Winterberg and Stormberg. The author particularly pointed
out the position of the Fern-beds at Dordrecht, of the Reptilian re-
mains found on the Upper Zwartkei, and of the Coal on the Klaas
Smits River. He next referred to the climatal changes of South
Africa, as indicated by its geology and fossils, particularly the
Karoo-beds, the Enon conglomerate, the Tn'^onia-beds, the several
Post-Tertiary shell-beds, and especially the present surface con-
ditions, which he regarded as due to ice-action, as evidence of which
he adduces roches moutmneis, moraines, basins, and striae, both north
and south of the Stormberg, in British Kaffraria, and even in Lower
Albany. He concluded with remarks on the probable succession of
periods, and on the former existence of a great southern continent.

DISCUSSION.—Prof. Kamsay expressed a hope that the author at some future time
would discuss the numerous subjects of which he treated at greater length and under
separate heads. He was not surprised at the finding of Carboniferous plants in the
Dicynodon beds, which appeared to be of Triassic age, inasmuch as the same was the
case to some extent in our own later beds of Oolitic date. He agreed in the view of
the probability of a vast continent having formerly existed in the southern part of
the world, and considered that the denudation of Southern Africa had been so great,
that it was no wonder the boundaries of the old freshwater lakes were no longer easy
to find. I t was also by no means surprising to him that a recurrence of glacial
phenomena should he found in Southern Africa, as it had been in Europe. He did
not, however, think it necessary to call in the action of ice for the excavation of
valleys such as some of those described, as rain and running water appeared to him
sufficiently powerful for the purpose. At the same time he would not deny the
possibility of ice having been the agent in these cases.

Mr. R. Tate had seen evidence of similar effects being produced by aqueous force
to those resulting from glacial action, and cited instances of moraine-like deposits
having been formed by running streams in Central and Southern America.

Mr. Henry Woodward suggested that it would be desirable to wait for further par-
ticulars of the sections before assuming the actual association of Sigillaria, JLU-
thopteris, and other accepted Coal-measure plants, with plants of doubtful Car-
boniferous age, such as Palaozamia and GUssopteris. He added that the Stigmaria
lately said to have been obtained from the Kimmeridge Clay, had really come
originally from Newcastle.

Prof. T. Rupert Jones remarked that Mr. Stow, like other South-African geologists,
had had ample experience of the effects of violent rain. "With regard to the mixture
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of Palseozoic plants, such, as the Jbepidodendrm, etc., sent by Dr. Grey, with
Palaosamia and Pecopteris, he thought it somewhat analogous to the mixture of
Palaeozoic and Mesozoic fossils in Australia.

3. " On th& Geology of Natal, in South Africa." By C. L. Gries-
baoh, Esq., Corr. Memb. of the K. K. Geologischen Eeichsanstalt,
and of the K. K. Geographischen Gesellschaft, Vienna. Communi-
cated by Henry Woodward, Esq., F.G.S.

The author commenced by describing the physical geography of
Natal, and then indicated the characters and distribution of the
rocks which occur in that country. He stated that the granitic and
gneissic rocks do not form the most prominent elevations, but they
appear chiefly in the lower parts of river-valleys, and sometimes in
small hills. Mica-schists and slates are found associated with the
granites. The great plateaux consist of an undisturbed sandstone,
which the author identifies with the Table-mountain Sandstone, and
which lies horizontally upon the granites and old slates. The tops
of many of the table-mountains in Natal are crowned by beds of
dark basaltic greenstone. The Karoo formation, which lies in part
wpon the- Table-mountain Sandstone, consists of a vast series of
sandstones and shales, some of the latter containing beds of coal.
The author agreed with Mr. Tate in regarding these beds as of
Triassic age. At the base of the Karoo formation the author de-
scribed a boulder-bed, which he was inclined to identify with the
rock described by Mr. Bain as " Claystone porphyry," and through
this greenstone has forced its way. On and near the coast of the
southern part of Natal some sandy marls and sandstones belonging
to the Cretaceous series were said to- occur; the author gave lists of
fossils obtained from these deposits, which he identified with the
Trichinopoly series of India. Several of the fossils were described as
new species. The author considered that the evidence adduced
indicated that, after the development of the Table-mountain Sand-
stone, Africa and India formed parts of one continuous continent,
afterwards covered by the Cretaceous sea. The area now covered
by the Indian Ocean was the basin of a large series of lakes; and
this condition persisted through a long-period of tranquillity, lasting
through the Triassic to the Upper Jurassic age. The greater part
of this continent was then depressed and covered by the shallow
Cretaceous sea. The economic mineral products of Natal were men-
tioned by the author, who referred to the occurrence of graphite,
coal, gold, and copper.

DISCUSSION.—Prof. T. Rupert Jones commented on the importance of the paper
as throwing so complete a light on the geology of Natal, and proving the geological
sequence to be similar there to that in other parts of Southern Africa. He remarked
that the author had done special service by the great increase of information furnished
by him regarding the Cretaceous rocks of Natal, and their equivalence to those of
India. He also pointed out that Mr_ Griesbaoh had proved that the Karoo formation
was continuous to'the other side of the great dividing range, and formed the floor of
the Orange and Vaal Valleys, and that as Mr, Stow had indicated glacial action on
the south side of the Orange Valley, it was quite possible that the gravels containing
the diamonds were of local origin, as Dr. Grey had suggested.

4. "On the Diamond-districts of the Cape of Good Hope." By
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G. Gilfillan, Esq. Communicated by W. W. Smyth, Esq., F.K.S.,
P.G.S.

Mr. Gilfillan described his going through Colesberg to Hopetown,
and thence across the Orange Biver to Backhouse; and then, after
crossing the Vaal, up its right bank as far as Lekatlong. He noticed
such diamonds as he saw or heard of, and described the locality as
being thickly coated with sand, diamond-bearing gravel, and tufa,
hard blue shales occurring here and there in protruding hills.

DISCUSSION.—Prof. Tennant stated that he had lately seen as many as 500 diamonds
from the South-African fields in the possession of one person, some weighing as much
as 50 carats. He had seen another fragment of a stone which must have originally
been at least as large as the Koh-i noor.

II. December 21, 1870.—Joseph Prestwich, Esq., F.E.S., Presi-
dent, in the Chair. The following communications were read:—

1. " On Lower Tertiary Deposits recently exposed at Portsmouth."
By C. J. A. Meyer, Esq., F.G.S.

The author described some exposures of Lower Tertiary deposits
made during excavations for the " Dockyard Extension Works " in
Portsmouth Harbour. The thickness exposed, exclusive of alluvial
deposits, amounted in all to 127 feet. The beds dip S.S.W., or
nearly south, 2\ to 3 degrees. The author grouped them under the
four following divisions, in ascending order :—

1. Clays and sands with pyrites 36 feet
2. Argillaceous- sands with Dentalium 25 „
3. Sands with Lingtda 8 „
4. Clays with Cyprina and sandy clays 55 „

The author indicated the fossils contained in each of these divi-
sions, remarking upon the range of some of the species, and upon the
apparent mixture of London clay forms with others usually regarded
as characteristic of higher or lower beds, which occurs especially in
the " LMwjrwZa-sands." He suggested that, as the species found here
present some slight differences from those occurring in other de-
posits, the difficulty might be got over on Darwinian principles.
The author considered that the fossils did not furnish any satisfactory
evidence of the true position of these beds; but, from stratigraphical
evidence, he regarded them as being included in group 3 and part
of group 4: of Mr. Prestwich's section of the Whitecliff strata in
the Isle of "Wight. He concluded with some remarks on the super-
ficial deposits consisting of gravel and old and recent mud overlying
the Tertiary beds in the section described by him.

DISCUSSION.—Prof. Samsay called attention to the value attaching to such obser-
vations as those of the author on the" nature of the superficial deposits as distinct from
the older rocks oa which they repose.

Mr. Etheridge observed that the presence of the Lingula determined the position
of the Bognor oeds in the series, though there appeared great difficulty in filing it
stratigraphically. The commingling of species exhibited in this instance of shells
hitherto supposed to be peculiar t» certain horizons, he regarded as very remarkable.

Prof. Morris observed that the section seemed to show, not only the order of the
beds, but their manner of deposition, the whole having formed part of a tranquil sea-
bottom. He remarked on the difficulty of separating the more recent mud deposits
from the beds of more ancient date. He pointed out the method of formation of
eeptaria apparently by segregation, as they sometimes included undisturbed parts of
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the beds. The number of bivalves bored by carnivorous mollusks was remarkable, as
was also the absence of Pectunculus.

Mr. Gwyn Jeffreys observed on the habits of Lingula, which had been by some
regarded as an annelid, and not as a mollusk. I t afforded a curious instance of the
persistence of species, as there was no distinction that could be established between
those of tbe Crag and of Silurian times. I t lived at the present time between high-
and low-water mark, and the Panoptea at a slightly lower level, and probably had
done so in Tertiary times.

Mr. Evans inquired whether the upper gravel, like that on the shore of
Southampton Water, contained any flint implements.

Mr. Meyer replied that he had not examined the gravels with that view.
2. " Note on some new Crustaceans from the Lower Eocene of

Portsmouth, collected by C. J. A. Meyer, Esq., F.G.S." By Henry
Woodward, Esq., F.G.S., F.Z.S.

Mr. Woodward drew attention to the occurrence in the fossil state
of pelagic forms of Crustacea armed with long spines on the latero-
anterior angles of the carapace.

Two Eocene forms had been described by Dr. Alphonse Milne-
Edwards, namely, Enoplonottis armatus, and Psammocarcinus Heri-
cartii.

Two new forms, differing genetically from the aboTe, but pro-
bably referable to lie same family (the Portunidce), were described,
under the names of Bhachisoma (gen. nov.), B. echinata, and B. bi-
spinosa.

A third form, belonging to the Corystidce, was then noticed. This
family, represented in the fossil state by the genus Palmocorystes, is
well known in the Gault and Upper Greensand of Folkestone and
Cambridge, one species ranging up as high as the Maestricht beds.
The occurrence of Palmoeorystes in the Lower Eocene is of great
interest. Mr. Woodward named this new Palmocorystes, P. glabra.

3. "On the Chalk of the Cliffs from Seaford to Eastbourne,
Sussex." By W. Whitaker, Esq., B.A., F.G.S.

The author compared the chalk of the Sussex coast with that of
the Kentish coast, and stated that it consisted of the following divi-
sions in descending order:—

1. Chalk with flints of great thickness.
2. Chalk with flints and nodular layers, weathering rough.
3. Chalk without flints, but with nodular layers, weathering'rough.
4. Thick-bedded massive chalk without flints.
5. More thinly-bedded chalk without flints, but with marly beds.
6. Chalk-marl, SO or 60 feet.

The highest of these divisions stretches as far eastwards as Beachy
Head, and forms the whole of the cliffs to within a short distance of
that point.

4. " On the Chalk of the southern part of Dorset and Devon."
By W. Whitaker, Esq., B.A., F.GJ3.

The divisions of the Chalk were traced by the author westward
from cliffs on the north side of Swanage Bay to beyond Beer Head
in Devonshire. At first the succession of the beds was shown to be
as in the Isle of Wight, namely:—

1. Chalk with flints, very thick. 4. Chalk without flints.
2. Chalk with few flints. 5. Chalk-marl.
3. Chalk-rock, very thinly developed.
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It was shown that the lower beds became thinner westward, until,
at one part of the Beer Head section, the chalk wiiJi flints rested at
once on the Upper Greensand; and the following general conclusions
were drawn:—

That the chalk-marl thins westward, and its bottom part becomes
marked by the presence of -quartz-grains, showing perhaps signs of
a less deep-sea character than usual.

That the Chalk without flints thins westward (from about 200 feet
in the Isle of Wight), until, in Devonshire, it is but 30 feet thick,
or even less.

The consequent nearness of the Chalk with flints to the Greensand
helps to explain the deposits of flints on some of the Devonshire
hills.

DISCUSSION.—Mr. Etheridge pointed out the resemblance between the series de-
scribed by the author and that of the Chalk of Antrim. Be thought it probable that
the Cretaceous beds had originally extended over the whole of Western England.
He called attention to the Blackdown-beds, which had been regarded as Upper
Greensand, but certainly were not so, though probably Cretaceous, as well worthy of
examination.

Mr. Hull hoped that some Fellows of the Geological Society would extend their
examination of the Chalk into Ireland, and visit the Antrim district. It was the
case there that the Chalk with flints rested immediately on the Upper Greensand,
though there was an intermediate band known as the Mulatto-bed, which might
possibly represent the Chalk-rock.

Proft Morris thought the paper afforded evidence in favour of the Chalk having
been deposited in a sinking area, and during the process various alterations in the
conditions took place.

Mr. D. Forbes inquired as to the character of the nodules mentioned, and whether
they were siliceous or not.

Mr. Meyer mentioned that near Branscombe there occurred a band within 8 feet of
the Bed Marl, containing fossils apparently the same as those of Blackdown.

Mr. Whitaker had purposely avoided characterizing the greater part of the Green-
sand-beds as either Upper or Lower. He thought the Cherty-beds of the west were
stratigraphically higher than those of the Isle of "Wight. The nodules inquired
about were not siliceous, though probably containing some silica, but were rather
phosphntic.

KOYAL GEOLOGICAL SOCIETY OF IRELAND (Jan. 11).—A paper was
read by Edward Hull, Esq., F-E.S., Director of the Geological
Survey of Ireland, "On the Geological Age of the Ballycastle Coal-
field, and its relation to the Carboniferous Eocks of the West of
Scotland."

The object of the paper was to prove that the Coal-field of Bally-
castle, County Antrim, was referable to the type of the Lower Coal-
field of Scotland, and consequently of the age of the Lower
Carboniferous series; in other words, of the Mountain Limestone.

The Carboniferous series of Ballycastle, which had been described
in 1829 by Sir E. Griffith, F.E.S.,1 was shown to consist of three
divisions in descending order.

1. The Upper.—Consisting of massive sandstones, shales with
beds of coal, black-band and clay-band, ironstones, etc.
{IdnguLa squamiformis).

1 " Report on the Coal Districts of Tyrone and Antrim" to the Royal Dublin
Society, 1829.
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2. The Middle.—Consisting of a thin bed of Limestone lying
between shales, with Carboniferous limestone genera and
species of shells, crinoids, and corals.

3. The Lower.—Consisting of massive reddish grits and con-
glomerate with thin beds of shale.

The author showed that the Carboniferous limestone of Ireland
undergoes in its extension northwards changes similar to those of
the same formation in Britain, when traced from Derbyshire into
Northumberland and Scotland. The calcareous member thins away and
is replaced by sedimentary strata of sandstone and shale, showing
approximately terrestrial conditions, productive of coal and ironstone.
It was thus that in the case of the Glasgow coal-field the limestone
of Derbyshire, several thousand feet in thickness, was represented
by only thin bands of earthy limestone, interstratified with a thick
series of grits, shales, etc., with ironstone and coal. In a similar
manner, the Ballycastle coal-field, with only a few feet of limestone
shown in the cliffs of the bay, was the representative of the Car-
boniferous limestone of the centre of Ireland, nearly 3,000 feet in
thickness.

Mr. Hull regarded the Lower division (No. 3) of the Ballycastle
beds (as above described) as undoubtedly the representative of the
" Calciferous Sandstone Series " of the Geological Survey which lies
at the base of the Carboniferous rocks of the West of Scotland, and
that the Middle and Upper divisions (Nos. 2 and 1) correspond to
the Carboniferous limestone series, or lower coal-field of that
country.

As regards the palasontological evidence, it was in favour of this
view, as far as it had been studied. Out of 33 species observed in
the limestone band of Ballycastle Bay, 50 per cent, had been de-
scribed in the Lower Carboniferous rocks of the West of Scotland,1

and one of the uppermost seams of coal lying above the limestone had
yielded Lingula squamiformis, a form characteristic of the limestone
series in the North of England, as also in Scotland and Ireland.
Mr. W. H. Baily, F.G.S., concurred in the view of the age of these
beds, on palaeontological grounds.

The author concluded by pointing out several features of similarity
between the Ballycastle beds and the Lower Coal series of the West
of Scotland, such as the occurrence of several beds of " Black-band"
ironstone; the hydraulic and earthy character of the limestone of
Ballycastle Bay exactly resembling the " Arden" and "Cowglen"
bands of Glasgow. Some uncertainty still remained whether there
were any beds in the Ballycastle district as high in the geological
series as the Millstone grit, or true Coal-measures; but until more
light could be brought to bear on this question by further ex-
ploration, and a complete investigation by the Government Sur-
veyors, the author meanwhile regarded the whole series as Lower
Carboniferous.

1 Trans. Geol. Soc. of Glasgow.
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GEOLOGICAL SOCIETY OF GLASGOW.—December 1st, 1870.—Mr.
John Young, Vice-President, in the chair.

BITUMINOUS STRIPED SANDSTONE,—The Chairman exhibited a block of Carboni-
ferous sandstone from Gilmorehill quarry, about nine inches in thickness, showing in
that space thirty-two well-defined alternate white and dark-brown stripes, which gave
the specimen a beautifully stratified appearance. Mr. Toung stated that the brown
stripes were due to the particles of sand having become mixed with bituminous mat-
ter previous to their deposition. It was perhaps not easy to explain the alternation,
so oft repeated, of these white and coloured bands, but he thought the stripes could
not have been so clear and distinct if the sand had been impregnated with the
colouring matter after deposition. The layers of white and brown sand had evidently
been deposited as such, at irregular intervals, over the area in which this striped
sandstone is found, and which, he might mention, is of very limited extent in the
quarry he had named. He then referred to other bituminous sandstones found in the
coal-measures near Glasgow, and said he believed the bitumen by which they had
become impregnated had been driven off by heat from other .bituminous strata in
their neighbourhood, and in some cases had been mixed with the sand during the
deposition of the bed; in others, had been carried into it at a later period by infiltra-
tion. As regarded the specimen before them, the former, as he had already indicated,
was the more probable hypothesis. All these bituminous sandstones, on being burnt,
lose their bitnmen, and return to their normal colour.

CABBONIFEKOCS FOSSILS.—Mr. Thomas Naismyth exhibited several drawers of
fish remains, principally from the coal-fields around Glasgow, upon which Mr. Toung
offered a few remarks illustrative of their generic characters and their range in the
Carboniferous strata. Tbe collection contained a number of fine large teeth of
RhKodus Hibberti, from the ironstone pits at Possil; jaws, scales, and teeth of Mega-
liehthya Hibberti and Megalichthyi ruc/osus, besides a number of fin-spines and other
fragments of fishes, from the Airdrie coal-field. Among the specimens were also to
he noticed a few fragments of reptilian remains, consisting of portions of crania,
vertebrse, etc., which had been found near Airdrie, and at Quarter, near Hamilton.

Mr. James Thomson, F.G.S., said the specimens exhibited by Mr. Naismyth were
of considerable interest, especially the reptilian. TheBe belonged to two new species
of Zabyrinthodon, of which he had already found remains in strata of the same
geological horizon.

On, SHALE.—Mr. D. C. Glen, C.E., laid before the meeting several slabs of oil
shale from near Collingwood, on Lake Huron, Canada; and also some samples of
the petroleum distilled from it. The slabs were from the Silurian formation, which
is of great extent in North America, and remarkable for the regular succession of
its strata. When examined, these blocks of shale were found to be stratified horizon-
tally with layers of Trilobites, Entomostraca, and other marine organisms. The
oil shown was distilled from the shale in the usual manner, by heated retorts.
The pure, clear spirit is taken from the oil, leaving a thick residuum, which is used
for tarring outside work, and also for burning in steam-boiler and other furnaces.
Another sample of oil on the table was pumped up from a bored well at Bothwell, C.W.,
where the oil occurs at a depth of from 100 to 500 feet from the surface. When
pumped out, it is mixed with three or four times its bulk of salt water. It is then
allowed to settle in large tanks, and when the water is drawn off from below it leaves
the oil in very much the same state as that distilled from the shale. In all proba-
bility, therefore, this oil is derived from a similar stratum, impregnated with organic
animal matter.

SPORE-COAL; FLINT, AND PROTOZOA.
SIB,—I am an elderly amateur of Geology, and have suffered

many disappointments, on finding that what my scientific guides
had, at one time or another, told me to accept as the definite
cause and explanation for this or that fact or problem, on which I
sought their opinion, was rotten or could not hold water. Indeed,


